Global Ocean Wind Energy Potential

Large images June-August (436 kB JPEG) December-February (432 kB JPEG)

View Images Index

Wind strength is influenced by seasonal patterns, land-ocean interactions, land topography, and ocean temperatures. All of these interactions are evident in this pair of images. Areas of high wind power density, where winds are strongest, are purple, while low power density regions are light blue and white.

The largest patterns shown in the images are seasonal patterns. In December, January, and February, winter storms fuel strong winds in the mid-latitudes of the Northern Hemisphere. In June, July, and August, winter reigns in the Southern Hemisphere, and the pattern is reversed. The Asian monsoon also controls the seasonal distribution of wind. In June, July, and August, strong winds gust across the Bay of Bengal and the Arabian Sea. From December to February, the monsoon winds blow over the East China Sea. Finally, the trade winds trace their way across the tropics, stronger in the winter than in the summer.

In places where the land and the ocean interact to generate strong winds, the wind power density is more consistent. Winds accelerate as they deflect around a bit of land sticking into the ocean. This feature is most obvious off the southern tip of South America, which has high wind potential in both summer and winter. The effect occurs in other locations, such as off Tasmania, New Zealand, and northern California, and is easiest to see in the summer when seasonal winds are calmer.

The spot of brilliant purple in an otherwise calm ocean off the Pacific coast of Central America in December, January, and February is an example of strong winds created by the topography of the land. In Central America, as in other places, mountains channel the wind, creating a natural wind tunnel that sends strong gusts over the ocean.

The final wind pattern shown in this image is the wind created by the ocean itself. Warm ocean currents naturally warm the air above them. When ocean currents carry warm water into an area of cool water, or vice versa, the temperature difference in the air generates wind. The clearest example in these images is the Gulf Stream, which snakes up the east coast of the United States and east over the North Atlantic. In both winter and summer, winds are stronger over the Gulf Stream than the surrounding ocean.

References Liu, W.T., Tang, W., and Xie, X. (2008, July 8). Wind power distribution over the ocean. Geophysical Research Letters, 35 (L13808).

NASA. (2008, July 9). Ocean wind power maps reveal possible wind energy sources.

NASA image created by Jesse Allen, using data provided courtesy of Timothy Liu, Wenqing Tang,

Riebeek.

Recommend this Image to a Friend

Back to: Newsroom

Also see

Subscribe to the Earth Observatory About the Earth Observatory Contact Us

Privacy Policy and Important Notices

Science Mission Directorate